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Pur pose

In September 1999, the U.S. Environmenta Protection Agency (EPA) Region 9 contacted the
Arizona Department of Health Services (ADHS), Office of Environmenta Hedlth, concerning
potentia contamination of private drinking water wells dong Lynx Creek in the Walker,
Arizona, mining didrict. Higtorica mining activities in the areamight have resulted in
contamination of groundwater by acid mine runoff aswell as metas from extraction processes.
EPA and ADHS determined the higtorica mining activity had caused environmental damage and
the potentia for adverse human hedlth impacts.

ADHS nitiated a private well sampling program to determine if the mining activity has had an
adverse impact on the quality of water from these wells. Severa area residents have expressed
concerns about their water quality.

The objective of this public hedth consultation isto evauate the potentia for hedlth effects from
exposure to contaminants in private drinking water wells in the Walker, Arizona area.

Background

The Walker areais located approximately 10 miles southeast of Prescott, Arizona, in the
Bradshaw Mountains. Lynx Creek and it unnamed tributaries form the main watershed of the
area. The areais within the unincorporated boundaries of Y avapa County, and consigts of a
mixture of private and federally owned land. The Prescott National Forest surrounds the area,
and the private properties are located on patented mining claims within the Prescott Nationa
Forest boundaries (B. Everson, staff geologi<t, Prescott National Forest Bradshaw Ranger
Station, persond communication, July1999).

The Wdker Mining Didtrict was established in the 1860s after the discovery of gold and slver in
the region. The areawas heavily prospected, and since that time severa larger mines and
hundreds of smaller mines have been worked. The largest mine in the area, the Sheldon Mine,
removed severa hundred thousand tons of ore for processing over the course of its lifetime.
Other smaller mines removed lesser amounts of materials. The overburden materials were often
piled directly upon the properties or deposited in the most convenient place. Because of the
topography, which consists of stegp canyons with both annua and perennia streams at their
bases, the mine wastes often ended up in these streams. Mine adits (horizonta shafts dug into
the side of a hill) were often dug adjacent to these waters, with the waste rock ending up in the
water (B. Everson, staff geologist, Prescott National Forest Bradshaw Ranger Station, persondl
communication, July1999). Figure 1 displays the location of these landmarks and the
approximate location of mining clam properties with private wells.



Because the homes built in the area are located on these mining claims, they are often built either
upon or adjacent to both the mining ore and the processed waste materids. Due to the nature of
the ore bodiesin the digtrict, other metals are often found. Metals such as arsenic, mercury,
cadmium, antimony, and selenium are common metas within these types of ore bodies
(Cdifornia Environmenta Protection Agency 1996).

Approximately 300 properties and mining clams are present in the Waker Mining Didtrict area.
Most of the properties contain residences that consst of homes and/or mobile homes. A visud
ingpection of the area found that the occupied properties generdly have private drinking water
well sources. A few properties appear to share private drinking water sources. No water
systems in the area have enough service connections to congtitute a regulated drinking water
sysem.

M ethods

Before sampling the water of the residerntsin the area, representatives of ADHS, EPA, the
Arizona Department of Environmenta Quality (ADEQ), and the U.S. Forest Service (USFS)
formulated a plan on how to proceed with the various soil and water samplings. This plan called
for atwo-tiered approach, usng human heath and ecosystem damage as the criteriafor further
investigations. Since human health was of the most importance, the group suggested that ADHS
assume the lead in this area.

ADHS gaff conducted severd dte visits to determine the extent of community interest ina
water qudity investigation. Site vigts included meetings with the Walker Fire Board, the primary
community group for the area. At the meetings, severa area residents expressed an interest in
having their water sampled and andyzed. Serious hedlth concerns regarding water quality were
never expressed during the meetings.

ADHS offered the area residents free water testing for priority metals and sulfates because of
the close proximity of the residences to known mine sites, and the possibility of shared
groundwater sources. Because the properties use individua sewage disposal systems (septic
tanks and leach fields), biologica testing for fecal contamination was considered an important
component of the sampling program.

ADEQ water quaity specidigs collected the water samples from the wells, and the ADHS
State Laboratory andyzed the samples for priority metals and sulfate. Analyses for coliform
bacteria were conducted to determine if levels of disease-causing bacteriawere present in
quantities that would warrant further analyss.

May 2000 Sampling Program
In December 2000, ADHS posted a notification on the Walker Fire Digtrict bulletin board
offering free water testing for area resdents with private drinking water wells. Residents of 25 of
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the approximately 300 properties responded to the request and asked for their water source to
be tested.

In May 2000, ADEQ collected water samples from 20 private drinking water wells throughout
the Waker area. Several samplesindicated contaminant concentrations were in excess of EPA
drinking water standards.

April 2001 Sampling Program

In February 2001, ADHS attempted to contact the residents who expressed interest in having
their water sampled. During the April 2001 sampling event, atota of 10 wells were sampled.
Anaytica results were smilar to the May 2000 results—severa samples contained chemicasin
excess of EPA drinking water standards.

In July 2000, ADHS met with the locd Fire Digrict Board to distribute the sampling results.
ADHS dso mailed well owners copies of their wells andytica results and an explanation of the
results.

Results

A tota of 30 wells were sampled in the Waker area. One well was sampled during both
sampling events, resulting in atota of 31 samples.

Contaminants were sdected for further toxicologica evauetion if the condtituent was found in at
least one wdll in excess of the ATSDR chronic exposure comparison vaue for children.
ATSDR chronic exposure comparison vaues are screening vaues used to determine whether
further investigation of a contaminant is warranted. Concentrations of contaminants less than the
comparison vaue are unlikely to pose a hedlth threst.

The following table summarizes the andyticd results The contaminants selected for further
evauation are arsenic, cadmium, selenium, and sulfate.



Private Well Sampling Results, Waker Arizona

Contaminant ATSDR Child Frequency of Range Frequency of Contaminant of
Comparison Detection (mg/L) Detection Above Concern?
Vaue Comparison Value
(mg/L)
Metals
Antimony 0.015* 3/31 ND-0.006 0/31 No
Arsenic 0.003 6/31 ND-0.058 6/31 Yes
Barium 0.7 5/31 ND-0.15 0/31 No
Beryllium 0.01 2/31 ND-0.0009 0/31 No
Cadmium 0.002 14/31 ND-0.13 13/31 Yes
Mercury 0.002 0/21 ND 021 No
Nickel 0.2 0/31 ND 0/31 No
Selenium 0.05 6/31 ND-0.089 1/31 Yes
Thalium 0.0005 0/31 ND 0/31 No
Non metals
Cyanide 0.2 0/31 ND 0/21 No
Sulfate 250# 31/31 16-900 8/31 Yes

* EPA Region 9 preliminary remediation goal. No ATSDR comparison value available.
# Secondary maximum contaminant level. No ATSDR comparison value available.

Overdl, 17 of the 30 drinking water sources contained no contaminants of concern. Thirteen of
the wells contained at least one contaminant in excess of the ATSDR chronic exposure
comparison vaue for children. Two of the 21 samples taken in May 2000 were positive for
total coliform bacteria, but not feca coliform bacteria

Discussion

Exposure Quantification

ADHS has made severd assumptions regarding dose intake and assumptions used to quantify
exposures. Professona judgment was used in estimating many of the variables using
observations made at the ste and using conversations with residents and members of the
community and with gtaff from ADEQ.

Adults resding in the area are assumed to drink 2 liters of water per day for 30 years from their
private wells. Children are assumed to drink 1 liter of water per day from the well throughout
childhood, defined as 0-6 years of age. The dose calculations assume an adult body weight of
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70 kilograms (kg) and a child bodyweight of 15 kg. The equations used to determine exposure
can be found in the appendix.

Exposure Analysis

ATSDR has developed aminimd risk leve (MRL) for common contaminants to evaluate hedth
effects from exposure to contaminantsin water. The MRL is an esimate of daily human
exposure to a contaminant below which noncancer, adverse hedlth effects are unlikely to occur.
MRLs are not used to determine the specific adverse hedth effects from exposure, rather they
are used to determine if there is the need for a more thorough, contaminant-specific
investigation. MRLs are devel oped for acute (less than 14 days), intermediate (14 to 365 days),
and chronic (greater than 365 days) exposure.

A common misconception is that health guidance values such as MRLs represent alevel above
which toxicity islikely to occur. The MRL is neither a threshold for toxicity nor aleve beyond
which toxicity islikely to occur. MRLSs are established soldly as screening tools to determine
whether further evauation of the contaminant is warranted. Thisinformation is contained in
documents known as toxicologica profiles, published by ATSDR. These chemical-specific
profiles provide information on hedlth effects, environmentad transport, human exposure, and
regulatory status.

Additiond evauation is necessary to determine whether a hedlth hazard exists when exposure
estimates exceed MRLS. Literature sources are reviewed to determine what exposure doses are
documented to actudly cause a hedlth problem. The no observed adverse effect leve

(NOAEL) isthe exposure dose a which no effect was observed on the anima or human
population in the study. The lowest observed adverse effect level (LOAEL ) for a contaminant is
the lowest exposure dose observed that results in a measurable adverse hedth effect in the
animd or human population in the study. Whenever possible, NOAELs and LOAELsfrom
gudies in humans are reviewed when eva uating possible hedlth effects as a result of exposure to
the contaminant. However, if no human sudies exigt, sudies on laboratory animals are
reviewed, and the health assessor might include safety factors to address human differences
when evauating whether hedth effects might be possible.

The appendix displays childhood dose estimates. Exposure doses that exceed an MRL, |
NOAEL, or LOAEL areindicated in the last three columns. Remember that only adose (not a
chemical concentration) can exceed an MRL, NOAEL, or LOAEL.

Private Well Health Hazard Analysis

ADHS cdculated the estimated doses for each of the contaminants found in the wells that
exceeded the ATSDR chronic childhood comparison values. Overdl, 21 of the private wells
contained no chemicas at alevd of concern. Thirteen of the wells contained a least one
contaminant in excess of the child comparison vaue. Only two of the wells contained total
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coliform bacteria (Well 14 and 18). None of the wells contained fecal coliform bacteria,
suggesting that bacterid water quality is generdly good with no indications that pathogenic
bacteria are present in any of thewells.

Estimated exposure doses to contaminants were compared to the chronic MRL, NOAEL, and
LOAEL to evduate the potential for adverse hedth effects for each contaminant. Each of the
contaminants of concern was evauated for its carcinogenic potentid. Overdl, 10 of the wells
contained at least one contaminant a a concentration that might cause an adverse hedlth effect.
The following table displays these wells and contaminants:

Weéls and Contaminants of Health Concern

Well Number Contaminants present that | Contaminants present that
could harm children could harm adults
2 Sulfate Sulfate
8 Cadmium Sulfate
Sulfate
13 Arsenic Arsenic
20 Sdenium Sdenium
21 Arsenic Arsenic
Cadmium Cadmium
Sulfate Sulfate
23 Cadmium Cadmium
Sulfate Sulfate
24 Arsenic Arsenic
Sulfate Sulfate
26 Arsenic Arsenic
27 Arsenic Arsenic
Sulfate Sulfate
30 Cadmium Cadmium

The following paragraphs discuss the contaminant levels for each of the wells that had at least
one contaminant of concern.

Well 2
Thiswell contained concentrations of cadmium and sulfate in excess of the ATSDR comparison
vaues. The estimated doses for both contaminants exceeded the MRLSs.

Estimated cadmium exposure doses for children are above the MRL, but more than 10 times
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lower than the NOAEL for humans, suggesting that cadmium levelsin thiswell do not pose a
hedlth threat (ATSDR 1999).

Estimated daily doses of sulfate in children and adults exceed the NOAEL and LOAEL.

Because of the levels of sulfatesin thiswell, infants whose formulawas prepared using the water
might experience some gastrointestina upset and diarrhea. Other persons, including adults that |
are sengtive to sulfates, o might experience gastrointestind upset and diarrhea (EPA 1999).

No other contaminants were detected that represent a health threat. None of the contaminants
detected are thought to cause cancer.

ADHS recommends that this well not be used for drinking water or preparing beverages,
including infant formula, due to eevated levels of sulfate. Other resdentid uses of water from
thiswell pose no gpparent hedlth hazard.

wedl 8
Thiswell contained concentrations of cadmium and sulfates in excess of the ATSDR
comparison vaues. Child exposure doses for both cadmium and sulfate exceed the MRLS.

Egtimated cadmium exposure doses for children are very close to the NOAEL, suggesting that
cadmium might have the potentia to pose a noncancer health hazard in sengitive persons
(ATSDR 1999). Potentid hedlth effects might include subtle changes in kidney cells without
affecting kidney function. Cadmium in drinking water has not been associated with the
development of cancer.

Exposure doses based upon the estimated child dose to sulfates exceeded the NOAEL and
LOAEL. Because of thelevels of sulfatesin thiswel, infants whose formula was prepared using
the water might experience some gastrointestind upset and diarrhea. Adult estimated doses are
greater than the NOAEL and equal to the LOAEL, suggesting that adults who are sensitive to
sulfates might aso experience gastrointesting upset and diarrhea (EPA 1999).

No other contaminants were detected that represent a hedth threat. None of the contaminants
detected are thought to cause cancer from exposure in water.

ADHS recommends that thiswell not be used for drinking water or preparing beverages,
including infant formula, due to devated levels of sulfate and cadmium. Other resdential uses of
water from thiswell pose no gpparent hedlth hazard.

wedll 12

Thiswell contained concentrations of cadmium in excess of the ATSDR comparison vaues.
Exposure doses based upon the estimated daily dose for children and adults for cadmium were
dightly lower than the MRLs. Estimated doses are more than 10 times lower than the NOAEL
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for humans, suggesting that cadmium levelsin thiswell do not pose a hedlth threst. Cadmium in
drinking water has not been associated with the development of cancer (ATSDR 1999).

No other contaminants were detected that represent a health threat. None of the contaminants
detected are thought to cause cancer from exposure in water. Using thiswell for drinking water
and other residentia uses poses no apparent hedth hazard.

Well 13

Thiswell contained concentrations of arsenic and cadmium in excess of the ATSDR comparison
values. Exposure doses based upon the estimated daily dose for children to both contaminants
exceeded the MRLs.

Childhood estimates of exposure to arsenic at 0.0038 mg/kg/day exceed the NOAEL range of
0.0004 to 0.0009 mg/kg/day. The estimated dose is the same order of magnitude and is
gpproximately the same asthe LOAEL of 0.005 mg/kg/day. This suggests that exposure to
arsenic present in thiswell might represent a hedth hazard for children such as changesin skin
pigmentation. The adult estimated dose for arsenic of 0.001 mg/kg/day is close to the LOAEL
but greater than the NOAEL, suggesting that arsenic in thiswell aso might represent ahealth
hazard for adults such as changes in skin pigmentation (ATSDR 2000).

Exposure to arsenic in drinking water has been reported to increase the risk of skin, liver,
bladder, and kidney cancer. Studies suggest that these cancer effects might oocur following
long-term exposure. The concentration of arsenic in Well 13 was 58 ng/L, which is higher than
the current drinking water sandard of 50 /L. and the 2006 standard of 10 ng/L. Lifetime
exposure of arsenic at 58 ng/L. in water would pose a cancer risk of lessthan 1 in 1,000.

Estimated cadmium exposure doses are 10 times lower than the NOAEL, suggesting that
exposure to the contaminant does not pose a hedth hazard. Cadmium in drinking water has not
been associated with the development of cancer (ATSDR 1999).

ADHS recommends that thiswell not be used for drinking water or preparing beverages,
including infant formula, due to devated levels of arsenic. Other resdential uses of water from
thiswell pose no gpparent hedlth hazard.

Well 14

Thiswell contained concentrations of cadmium in excess of the ATSDR comparison vaue, and
the exposure dose estimate for cadmium exceeds the MRL. However, estimated cadmium
exposure doses are 10 times lower than the NOAEL, suggesting that exposure to cadmium
present in this well does not pose a noncancer health hazard. Cadmium in drinking water has not
been associated with the development of cancer (ATSDR 1999).

No other contaminants were detected that represent a health threat. None of the contaminants
8



detected are thought to cause cancer from exposure in water.
Using thiswell for drinking water or other resdential uses poses no gpparent health hazard.

Well 15

Thiswell contained concentrations of cadmium in excess of the ATSDR comparison vaues.
Exposure doses based upon the estimated daily dose for children and adults for cadmium were
dightly lower than the MRLs. Estimated doses are more than 10 times lower than the NOAEL
for humans, suggesting that cadmium levelsin thiswell do not pose a hedlth threet. Cadmiumiin
drinking water has not been associated with the development of cancer (ATSDR 1999).

No other contaminants were detected that represent a health threat. None of the contaminants
detected are thought to cause cancer from exposure in water. Using thiswel for drinking water
and other residentia uses poses no gpparent hedlth hazard.

Well 18

This spring-type well contained total coliform bacteria suggesting that there might be bacterid
contamination in the water. However, the water did not contain any fecd coliform bacteria.
Totd coliform tests are used as agenerd indicator of bacterid water qudity, while feca
coliform tests determine whether human pathogens might be present in the water.

Wedl 20

Thiswd| contained concentrations of arsenic, cadmium, and selenium in excess of the ATSDR
comparison vaue. Estimated doses to arsenic, cadmium, and selenium also exceeded the MRLs
for these contaminants.

The childhood estimated exposure dose for arsenic of 0.0007 mg/kg/day is at the middle of the
NOAEL range of 0.0004 to 0.0009 mg/kg/day. Estimated adult exposures are below the
NOAEL range. A child's estimated dose of 0.0007 mg/kg/day is less than 10 timeslower than
the LOAEL of 0.005 mg/kg/day, suggesting that exposure to arsenic in this well does not pose
anoncancer hedth hazard (ATSDR 2000). Long-term ingestion of arsenic is associated with
development of cancer, primarily skin cancer. A dightly increased risk of developing cancer
exigsif thiswell water continues to be used for drinking water purposes.

Thiswell contained concentrations of cadmium in excess of the ATSDR comparison vaues.
Exposure doses based upon the estimated daily dose for children and adults for cadmium were
dightly lower than the MRLs. EStimated doses are more than 10 times lower than the NOAEL
for humans, suggesting that cadmium levelsin thiswell do not pose a hedth threet. Cadmiumin
drinking water has not been associated with the development of cancer (ATSDR 1999).

The exposure dose estimate for selenium exceeds the MRL. The estimated sdlenium exposure
dose of 0.0059 mg/kg/day is close to the NOAEL of 0.015 mg/kg/day, suggesting that selenium
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might pose a noncancer hedlth hazard. Hedlth effects from selenium in drinking water can
include brittle hair and deformed nails (ATSDR 1996).

No other contaminants were detected that represent a health threst.

ADHS recommends that this well not be used for drinking water or preparing beverages,
including infant formula, because of devated levels of s8enium and arsenic. Other resdentia
uses of water from this well pose no apparent hedlth hazard.

Well 21
Thiswell contained arsenic, cadmium, and sulfatesin excess of their ATSDR comparison
vaues. Estimated exposure doses to antimony, arsenic, cadmium, and sulfate exceed MRLS.

The childhood estimated exposure dose for arsenic of 0.0009 mg/kg/day is at the maximum of
the NOAEL range of 0.0004 to 0.0009 mg/kg/day. Estimated adult exposures are below the
NOAEL range. A child's estimated dose of 0.0009 mg/kg/day islessthan 10 times lower than
the LOAEL of 0.005 mg/kg/day suggesting that exposure to arsenic in thiswell does not pose a
noncancer hedlth hazard (ATSDR 2000).

Exposure to arsenic in drinking water has been reported to increase the risk of skin, liver,
bladder, and kidney cancer. Studies suggest that these cancer effects might occur following
long-term exposure. The concentration of arsenic in Well 21 was 13 ng/L, which islower than
the current drinking water stlandard of 50 ngy/L, but higher than the 2006 standard of 10 ng/L.
Lifetime exposure of arsenic at 13 ng/L in water would pose a cancer risk of lessthan 1in
5,000.

The child estimated exposure dose of 0.009 mg/kg/day cadmium exceeds the LOAEL of 0.008
mg/kg/day. The LOAEL was established on the basis of a study that found rena tubule
interdtitia lesionsin humans exposed to cadmium in drinking water & a dose of 0.008
mg/kg/day after 25 years of exposure. The adult estimated exposure dose to cadmium, 0.004
mg/kg/day, is approximately at the LOAEL of 0.008 mg/kg/day (ATSDR 1999).

Potentiad hedlth effects might include subtle changes in kidney cdls without affecting kidney
function. Exposure to cadmium in drinking water has not been associated with the devel opment
of cancer.

Edtimated sulfate exposure doses for adults and children exceed the LOAEL . Because of the
levels of sulfatesin this wdl, infants whose formula was prepared using the water might
experience some gastrointestina upset including diarrhea. Other persons, including adults that
are sendtive to sulfates, might aso experience gastrointestind upset and diarrhea. Sulfate has
not been associated with the development of cancer (EPA 1999).
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ADHS recommends that thiswell not be used for drinking water or preparing beverages,
including infant formula, because of eevated levels of sulfate, arsenic, and cadmium. Other
resdential uses of water from this well pose no apparent hedth hazard.

Well 23

Thiswell contained concentrations of cadmium and sulfates in excess of the ATSDR
comparison vaues. Exposure doses based upon the estimated daily dose for children and adults
to both contaminants exceeded the MRLs.

Estimated cadmium exposure doses for children are very close to the NOAEL, suggesting that
cadmium might have the potentia to pose a noncancer hedlth hazard in sengitive persons.
Potentia hedlth effects might include subtle changesin kidney cdls without affecting kidney
function. Cadmium in drinking water has not been associated with the development of cancer
(ATSDR 1999).

Children and adult estimated exposure doses to sulfates exceed the NOAEL and LOAEL.
Because of the levels of sulfatesin thiswell, infants whose formulawas prepared using the water
might experience some gastrointestina upset and diarrhea. Other persons, including adults who
are sengdtive to sulfates, might also experience gadtrointestina upset including diarrhea. Sulfate
has not been associated with the development of cancer (EPA 1999).

No other contaminants were detected that represent a hedlth threat. None of the contaminants
detected are thought to cause cancer from exposure in water.

ADHS recommends that thiswell not be used for drinking water or preparing beverages,
including infant formula, because of the devated levels of cadmium and sulfate. Other resdentia
uses of water from this well pose no apparent hedth hazard.

Well 24

Thiswell contained concentrations of arsenic, cadmium, and sulfate in excess of the ATSDR
comparison vaue. Exposure doses to sulfate, arsenic, and cadmium aso exceeded the MRLs
for these contaminants.

A child’s estimated exposure dose to arsenic of 0.002 mg/kg/day is approximeately at the
LOAEL of 0.005 mg/kg/day. That suggeststhat a child’s exposure to arsenic in thiswell might
pose anoncancer hedlth hazard such as changes in skin pigmentation. The adult estimated dose
for arsenic of 0.0008 is less than the LOAEL buit is greater than the NOAEL, suggesting that
arsenic in thiswell might aso pose a noncancer hedth hazard for adults such as changesin skin
pigmentation (ATSDR 2000).
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Exposure to arsenic in drinking water has been reported to increase the risk of skin, liver,
bladder, and kidney cancer. Studies suggest that these cancer effects might occur following
long-term exposure. The concentration of arsenic in Well 24 was 28 ng/L, which islower than
the current drinking water standard of 50 ng/L, but higher than the 2006 standard of 10 ngy/L.
Lifetime exposure of arsenic at 28 ng/L. in water would pose a cancer risk of lessthan 1in
3,000.

Thiswel contained concentrations of cadmium in excess of the ATSDR comparison values.
Exposure doses based upon the estimated daily dose for children and adults for cadmium were
dightly lower than the MRLs. EStimated doses are more than 10 times lower than the NOAEL
for humans, suggesting that cadmium levelsin thiswell do not pose a hedth threst. Cadmium in
drinking water has not been associated with the development of cancer (ATSDR 1999).

Exposure dose estimates for sulfates exceed the LOAEL. Because of the levds of sulfaiesin
this wel, infants whose formula was prepared using the water might experience some
gastrointestind upset and diarrhea. Estimated adult exposure doses are less than the NOAEL,,
suggesting that sulfate in thiswell does not pose a noncancer hedth hazard to adults. Sulfate has
not been associated with the development of cancer (EPA 1999).

ADHS recommends that this well not be used for drinking water or preparing beverages,
including infant formula, because of the elevated levels of sulfate and arsenic. Other resdentia
uses of water from this well pose no apparent health hazard.

Well 26
Thiswedl contained arsenic in excess of the ATSDR comparison vaues. Estimated exposure
doses to arsenic exceed MRLSs.

Exposure to arsenic in drinking water has been reported to increase the risk of skin, liver,
bladder, and kidney cancer. Studies suggest that these cancer effects might occur following
long-term exposure. The concentration of arsenic in Well 26 was 19 ng/L, which islower than
the current drinking water standard of 50 ng/L, but higher than the 2006 standard of 10 ngy/L.
Lifetime exposure of arsenic a 19 ng/L in water would pose a cancer risk of lessthan 1in
3,000 (EPA 2000).

ADHS recommends that thiswell not be used for drinking water or preparing beverages,
including infant formula, because of the devated levels of arsenic. Other resdentia uses of water
from thiswell pose no gpparent health hazard.

Well 27

Thiswell contained concentrations of arsenic and sulfate in excess of the ATSDR comparison
vaue. Estimated exposure doses to both contaminants aso exceeded the MRLs.
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A child s estimated exposure dose of arsenic is gpproximately that of the LOAEL of 0.005
mg/kg/day. However, the estimated exposure dose is sufficiently close to the LOAEL to suggest
that a child exposed to arsenic from this well might represent a hedth hazard for children, such
as changesin skin pigmentation. The adult estimated dose for arsenic of 0.001 is close to the
LOAEL but greater than the NOAEL, suggesting that arsenic in thiswell aso might represent a
hedlth hazard for adults, such as changes in skin pigmentation (ATSDR 2000).

Exposure to arsenic in drinking water has been reported to increase the risk of kin, liver,
bladder, and kidney cancer. Studies suggest that these cancer effects might occur following
long-term exposure. The concentration of arsenic in Well 27 was 58 ng/L, which is higher than
the current drinking water stlandard of 50 ng/L and the 2006 standard of 10 ng/L. Lifetime
exposure of arsenic a 58 ng/L in water would pose a cancer risk of lessthan 1.in 1,000.

Thiswell contained concentrations of sulfate in excess of the comparison value. Exposure dose
estimates based upon the estimated child dose aso exceed the LOAEL . Because of the levels
of sulfatesin thiswell, infants whose formula was prepared using the water might experience
some gastrointestinal upset and diarrhea. Estimated adult exposure doses are less than the
NOAEL, suggesting that sulfate in thiswell does not pose a noncancer health hazard to adults.
Exposure to sulfate has not been associated with the development of cancer (EPA 1999).

Thiswell contained concentrations of cadmium in excess of the ATSDR comparison vaues.
Exposure doses based upon the estimated daily dose for children and adults for cadmium were
dightly lower than the MRLs. Estimated doses are more than 10 times lower than the NOAEL
for humans, suggesting that cadmium levelsin thiswell do not pose a hedth threet. Cadmiumin
drinking water has not been associated with the development of cancer (ATSDR 1999).

ADHS recommends that thiswell not be used for drinking water or preparing beverages,
including infant formula, because of the devated leves of sulfate and arsenic. Other resdentia
uses of water from thiswell pose no apparent heath hazard.

Well 30
Thiswell contained concentrations of cadmium in excess of the ATSDR comparison vaue.
Cadmium exposure dose estimates exceed the MRL.

The estimated cadmium exposure dose for children of 0.002 mg/kg/day is approximately equa
to the LOAEL of 0.008 mg/kg/day. These exposure estimates suggest that this well might
present a noncancer hedlth hazard to children because of the elevated cadmium levels. Potential
hedlth effects might include subtle changes in kidney cells without affecting kidney function.
Exposure to cadmium in drinking water has not been associated with the devel opment of
cancer. Adult exposure estimates are less than haf of the NOAEL, suggesting that cadmium
does not pose a noncancer hedlth hazard to adults (ATSDR 1999).
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No other contaminants were detected that represent a health threat. None of the contaminants
detected are thought to cause cancer from exposure in water.

ADHS recommends that this well not be used for drinking water or preparing beverages,
including infant formula, because of the elevated levels of cadmium. Other residentia uses of
water from thiswell pose no gpparent hedlth hazard.

Child Health Initiative

All exposure dose estimates were ca culated assuming childhood exposure, which incorporates
exposure assumptions that reflect children’s greeter intake of water relative to body weight. All
conclusonsin this report are based on these childhood exposure assumptions. Infants that might
drink weter containing elevated levels of sulfate are the most sengtive population in this study.
All conclusions and recommendations about using water from wells were based on this most
sengtive population.

Conclusions

Ten of the 30 wells tested in 2000 and 2001 pose a public health hazard because
contaminants are present in the wells at levels that could cause adverse hedth effects. The wells
that should not be used for a drinking water supply are wells number 2, 8, 13, 20, 21, 23, 24,
26, 27, and 30. Other residential uses of water from these wells pose no gpparent hedlth
hazard.

Twenty of the 30 wells pose no apparent public hedth hazard from the contaminants for which
analyses were conducted.

Other private wells present in the area were not tested. Some of these wells could contain
contaminants at levels that could cause adverse hedlth effects.

Recommendations

Residents of homes supplied drinking water fromwells 2, 8, 13, 20, 21, 23, 24, 26, 27, and 30
should find an dternative source of drinking water.

All resdentsin the Walker area that use well water for drinking or beverage preparation should
test their well water for sulfate, arsenic, and cadmium.

Public Health Action Plan

ADHS has previoudy notified well owners whose wells were above the MCLs for metals and
ulfates, as well as the bacteriologicd agents.
14



ADHS presented the generd findings of the sampling program to the Waker Fire Board.

ADHS will natify the owners of dl the wells that have been determined to be a hedth hazard in
this report.

ADHS will place an advisory natice in the Waker Fire Board Newdetter with information on
the findings of the investigation, aong with recommendations to residents to have their well
water anayzed for the contaminants found at concentrations above the MCLs. ADHS will dso
advise that wells be tested at least once per year for the bacteriologicd agents.

ADHS will coordinate with the Univergity of Arizona Cooperative Extenson Serviceto
promote the water-testing program for rural counties in the Waker area.

ADHS gaff will attend four Waker Community Fire Board meetings during 2002 to

communicate the results of this consultation and to answer any additiond questions that
community members have.
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Brian Hasty, ADHS Office of Environmental Hedth
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Exposure Dose Equations

ADHS used the ATSDR exposure assessment documents to caculate an exposure dose for
persons living in the Walker area. The doses were calculated using the following equations:

I ngestion of chemicalsin water:
CDI=CWxIRx EF x ED

BW x AT

CDI: chronic dally intake (ug/l/day)
CW: concentration in water (ug/L)
IR: intake rate (I/day)

EF: exposure frequency (days/yr)
ED: exposure duration (yrs)

BW: body weight (kg)

AT: Averaging time (days)

Vaiable Assumptions Adults Children

IR (ingestion, water): 2 1
EF: 350 350
ED: 30 6
BW: 70 15
AT: 10950 2190
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Well Dose Estimates and Comparison Values*

. & Contaminant of Child’sEstimated Child Dose Exceeds | Child Dose | Child Dose
Concern Daily Dose MRL? Exceeds Exceeds
(mg/kg/day) NOAEL? LOAEL?
Well 2
Sulfate 51 Yes Yes Yes
Cadmium 0.0009 Yes Yes Yes
Well 8
Sulfate 40 Yes Yes Yes
Cadmium 0.0016 Yes Yes Yes
Well 12
Cadmium 0.0002 No No No
Well 13
Arsenic 0.0038 Yes Yes Yes
Cadmium 0.00287 Yes Yes Yes
Well 14
Cadmium 0.000433 Yes No No
Well 15
Cadmium 0.000147 No No No
Well 20
Arsenic 0.000667 Yes No No
Cadmium 0.000167 No No No
Sdlenium 0.000593 Yes No No
Well 21
Arsenic 0.000867 Yes Yes No
Cadmium 0.008667 Yes Yes Yes
Sulfate 60 Yes Yes Yes
Well 23
Cadmium 0.001333 Yes Yes No
Sulfate 18.666 Yes Yes Yes
Well 24
Arsenic 0.001867 Yes Yes Yes
Cadmium 0.00014 No No No
Sulfate 19.333 Yes Yes Yes
Well 26
Arsenic 0.001267 Yes Yes Yes
Well 27
Arsenic 0.0003867 Yes Yes Yes
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Cadmium 0.000147 No No No
Sulfate 24 Yes Yes Yes
Well 30

Cadmium 0.002267 Yes Yes Yes

* Wl location map isin the gppendix.
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